Abstract: This study aims to estimate the prevalence of behavioral problems among left-behind children, migrant children and local children in China, and to compare the risks of behavioral problems among the three types of children. Data on 4479 children aged 6-16 used in this study were from a survey conducted in China in 2017. The school-age version of the Children Behavior Checklist was used to measure children's behavioral problems. Descriptive analysis, correlation analysis, and logistic regressions were conducted. The prevalence of behavioral problems was 18.80% and 13.59% for left-behind children and migrant children, respectively, both of which were higher than that of local children. Logistic regression analysis showed that after adjustments for individual and environmental variables, the likelihood of total, internalizing and externalizing behavior problems for left-behind children and migrant children were higher than those for local children; left-behind children had a higher likelihood of internalizing problems than externalizing problems, while migrant children had a higher prevalence of externalizing problems. Left-behind children had a higher prevalence of each specific syndrome than migrant and local children. Both individual and environmental factors were associated with child behavioral problems, and family migration may contribute to the increased risks. Left-behind and migrant children were more vulnerable than local children to behavioral problems.
Introduction
Children's behavioral problems, which are reflections of children's psychological wellbeing, have become a major concern in children's development and functioning across the world. Studies reported that approximately 20% of global children were affected by behavioral problems in 2011 [1] . Behavioral problems of children may result in serious disruption of the educational process, self-injury or mental health problems [2] [3] [4] .
Studies showed that children's emotional and behavioral problems were associated with broad factors being constructed as a hierarchical system. Children's personal characteristics and environmental factors, including family, school and living surroundings were related to the types, multi-stage systematic selection design for sample selection. A total number of 30 schools, including elementary and middle schools from 9 counties, were selected. Within each school, one class was selected randomly from each grade. Investigators interviewed the parents or guardians of the children who studied in selected classes based on the survey questionnaires. The original selected sample included parents or guardians of 4500 children, and 4479 with complete information on key variables were used in this study. All participants were required to fill out the questionnaires that contained information on children's socio-demographic characteristics, health conditions, parental and family information, school situation as well as psychological and behavioral conditions.
Child Behavioral Screening
The school-age version of the Achenbach Child Behavior Checklist (CBCL/6-18) in Chinese was used in this survey by instructing parents or guardians who were familiar with the children to report the children's behavioral problems. The school-age version of CBCL is standardized well and has satisfactory psychometric properties [16] . The Achenbach Child Behavior Checklist was introduced to China in 1980s, and was modified to be adapted to Chinese culture and actual conditions by the Shanghai Mental Health Center, which resulted in the difference between Chinese and English versions. The Chinese version of the CBCL applied in this study was generally consistent with the English version published in 1983, in which the measured syndromes varied in different age and gender groups (16 standard syndromes in all). The current English version CBCL used in Western countries was the revised version published in 1991, which reclassified into 9 standard syndromes that can be applicable in all age and gender groups. Detailed information of the measured syndromes was presented in Table 1 .
In this study, the school-age version checklists included 113 symptoms to identify the children's behavioral problems, and the 113 specific items and the specific contents under each item were basically the same between the Chinese and the current English version CBCL. Each symptom question is scored 0, 1, 2, referring to no such symptom, sometimes having this symptom and often having this symptom, respectively. The CBCL yields specific syndrome scores and two broadband scores (internalizing problems and externalizing problems) by adding up the scores of specific symptoms under each syndrome. The scores of total behavioral problems were calculated by the sum of the scores of all symptoms.
We calculated raw scores of specific syndromes, which were used to compare with scores of the norm sample. Children whose raw scores are above the upper threshold of the norm sample in at least one syndrome were considered to have behavioral disorders. The scores of the norm sample applied in this study were from an epidemiology survey on children's psychological and behavioral problems, which was conducted among 24,013 children from 22 cities in 1992 with national representativeness. The survey was carried out by the Shanghai Mental Health Center and 25 other institutions based on the 1983 English version of the CBCL. The nationwide scores of the norm sample have not been updated since 1992. It was proved to have validity and reliability in China and has been widely used in research on Chinese children's behavioral problems for the past decades [12] . Because the measured syndromes differed by age and gender groups according to the norm sample, we calculated and compared the syndrome scores separately.
Internalizing problems focus on children's emotional disturbances including schizoid or depressed, social-withdrawal and somatic complaints. Externalizing problems refer to behavioral deficits, such as aggressive, delinquent, etc. The raw scores for internalizing and externalizing problems were calculated, and scores above the 90th percentile were considered clinically significant [17] . Table 1 lists how the syndromes we measured and the syndrome scores of norm sample differed by gender and age. 
Variables
The outcome variable was a binary variable: whether the child had behavioral disorders. Children's behavioral problems were reported by their parents or guardians in response to the checklist based on the school-age version of the CBCL.
Child category was employed as the main independent variable in this study. Local children in this survey were defined as children who were registered in Chongqing's hukou system and living with their parents. Migrant children were defined as children who immigrated with parents from other places, lived but did not register in Chongqing. The left-behind children were registered and living in Chongqing but their parent(s) migrated to work elsewhere for over 6 months.
Control variables in this study included individual characteristics and circumstances such as family, school and residence factors following previous studies [19, 20] . Personal characteristics variables consisted of gender (0 = female and 1 = male), age (0 = 6-11 and 1 = 12-16), health conditions (0 = good physical health and 1 = fair physical health) and whether they were the only child in a family (0 = no and 1 = yes). Family and household factors contained household income level (0 = high, 1 = medium and 2 = low), parents' marital status (0 = unmarried and 1 = married), family conflicts (0 = frequent and 1 = seldom), parental alcoholic (0 = no and 1 = yes), maternal education attainment (0 = primary school and below and 1 = middle school and above), parent neglect children frequently in the past 6 months (0 = no and 1 = yes). We selected model school (schools with better faculty and facilities in specific district, 0 = no and 1 = yes) and whether children were bullied in school (0 = no and 1 = yes) as measurements for children's school situations. Residence as a general measure of children's living conditions was classified as "0 = urban area" and "1 = rural area".
Statistical Analyses
The prevalence of behavioral problems among migrant, left-behind and local children was presented in the current study. Multivariable logistic regression analysis was employed to compare the risks of behavioral problems among the three types of children. The software STATA 13.0 for windows (Stata Corp, College Station, TX, USA) was utilized for statistical analysis.
Although the endogeneity of migration may be an obstacle in this study, we did not employ specific approaches to solve this endogeneity problem. Parental migration is likely to be influenced by a whole host of unobservable factors that may also affect children's outcomes directly, leading to the endogeneity problem which may cause a possible estimation bias to some extent in this study [21, 22] . However, it was acceptable and reasonable not to be too concerned about or to solve the endogeneity problems in our study for the following two reasons: on the one hand, there was a lack of necessary and exogenous variables concerning parents and family situations in the second-hand data; on the other hand, this study emphasized more children's current behavioral problems after parental migration, rather than the causality of parental migration to children's behavioral problems [23, 24] . Table 2 presents the characteristics of the study sample. In this study, 23.48% were left-behind children, and 34.46% were migrant children. 57.74% of children were between 6-11 years old, 46.50% were girls, 58.59% had good physical health, 57.11% were the only child in their families and 54.57% lived in urban area. Most children lived in a family with medium or poor household income (91.19%), with parents who were married (91.08%), with rare family conflicts (93.89%) and maternal education of middle school and above (76.83%). Moreover, 85.79% children did not suffer frequent parental neglect in the past 6 months. For the aspect of school, 91.28% of children studied in non-model schools and were not bullied by peers (91.93%). Table 3 shows the prevalence of children with total, internalizing, and externalizing behavioral problems by children group. Of these, 12.80% of children had behavioral problems, among which 9.55% and 9.52% had internalizing and externalizing problems, respectively. The left-behind children had the highest prevalence of total, internalizing and externalizing behavioral problems, with 18.80% for the total problem, and 15.19% and 13.20% for internalizing and externalizing problems. Migrant children had higher prevalence than local children for total and externalizing behavioral problems.
Results

Sample Description
Child Behavioral Problems
For internalizing behavioral problems, although migrant children had higher prevalence than local children, the gap was relatively narrower. 
Specific Syndromes for Child Behavioral Problems
The prevalence of specific syndromes on children's behavioral problems differed by age and gender (see Table 4 ). For the boys aged 6-11, the category uncommunicative had the highest prevalence of 7.48%, followed by obsessive-compulsive, while for the girls in the same age group, schizoid-obsessive ranked as the leading behavioral problem, and in turn hyperactive. In the 12-16 age group, the prevalence of obsessive-compulsive, hostile withdrawal and somatic complaint were the top three of all specific syndromes in boys and, schizoid and cruel were the major behavioral problems in girls.
Correlations on child category and specific syndrome of behavioral problems appear in Table 4 . The results showed that specific syndromes of behavioral problems differed significantly among the three child categories. Except for the hyperactive and social-withdrawal syndromes measured in boys aged 6-11, the left-behind children had higher prevalence of each behavioral problem syndrome than migrant and local children in all age and gender groups. In addition, migrant children's prevalence was higher compared to local children in all specific behavioral problem syndromes except for schizoid in girls aged 12-16. The detailed prevalence of specific syndromes among different sub-groups is listed in Table 4 . Table 5 presents the adjusted odds ratios of total, internalizing and externalizing child behavioral problems in the multivariate regression models. Overall, after adjusting for personal characteristics and environmental factors, the child category was strongly correlated to children's behavioral problems. The left-behind and migrant children had 2.00 times and 1.64 times higher risks of behavioral problems than local children, respectively. The left-behind children's risk of having internalizing behavioral problems were 2.28 times higher than local children, while migrant children were 1.68 times higher. The left-behind children had higher risks of being exposed to internalizing behavioral problems, while migrant children were more likely to experience externalizing behavioral problems with 2.33 times higher risks than local children; and the left-behind children's odds ratios for externalizing behavioral problems were 2.21. Note: *** represents significant difference among the left-behind, migrant and local children. Notes: * represents p < 0.05, ** p < 0.01, *** p = 0.000.
Regression Results
Multivariable regression results indicated that by holding other variables constant, children's physical health conditions were strongly associated with behavioral problems. Children who were in good health were less likely to have behavioral problems. In terms of household socioeconomic status, children with a medium or low level of household income had greater probability of having behavioral problems, including internalizing and externalizing disorders. In addition, maternal education attainment was related to children's internalizing behavioral problems; a higher maternal education level may prevent children from behavioral disorders. Harmonious family relationship can protect children from both externalizing and internalizing behavioral problems. It was worth noting that children whose parent(s) drank constantly and neglected them frequently had more possibility of having behavioral problems. Children being bullied at schools had greater risks of internalizing behavioral problems, with odds ratios of 1.42, than those who did not, and had a 1.65 times higher likelihood of having total behavioral problems. Children living in rural areas were more likely to have total behavioral problems with odds ratios of 1.36, with 1.35 for internalizing behavioral problems. Table 6 presents the adjusted odds ratios of the left-behind and migrant children for each syndrome on behavioral problems that were measured in the specific child group. The results showed that except for hyperactive, both the left-behind and migrant children were at higher risk than local children of experiencing each specific syndrome among boys aged 6-11. Migrant boys at this age had higher odds ratios for schizoid, uncommunicative, obsessive-compulsive, social-withdrawal, aggressive and delinquent syndromes. For girls at the same age, the left-behind children were statistically significant in all types of problematic behavioral syndromes. Although migrant children had higher risks of the majority of behavioral problem syndromes, there were no significant difference between migrant children and local children on social-withdrawal and sex problem syndromes. As can be seen in Table 6 , migrant boys aged 12-16 were statistically significant only in aggressive syndrome compared to local children, but the left-behind children were more likely to have problems of schizoid, obsessive-compulsive, somatic complaints, hyperactive, aggressive, delinquent, hostile withdrawal and immature-hyperactive syndromes. 
Discussion
This study used a school-based survey to investigate the prevalence of behavioral problems as well as each syndrome of emotional and behavioral well-beings among children, based on the application of the school-age version of the CBCL. In addition, this study measured the associated sociodemographic and environmental determinants of children's behavioral problems.
We found that the prevalence of total behavioral problems of children aged 6-16 in Chongqing was 12.80%, which was different from previous studies and fell within the range of 8.04-25.80% in previous studies [25] [26] [27] . Among the three types of children, the left-behind children had the highest prevalence of total behavioral problems, internalizing and externalizing problems, followed by migrant children. In this study, the prevalence of reported total behavioral problems for the left-behind children was 18.80% which was less than a previous study that reported 41 .3% in rural areas of Anhui province and similar to 18.0% in Ningxia province [28, 29] . The prevalence for migrant children of total behavioral problems presented in this study was 13.59%, which was less than the 28.2% reported in a study conducted in Guangzhou [30] .
This study suggests that left-behind children had higher risk of internalizing problems than externalizing problems, while migrant children had higher risk of externalizing problems than internalizing problems. Internalizing problems present as a cluster of problems within the self, such as depression and withdrawn, were different from externalizing problems being characterized by conflicts with the environment [31] . Family factors affect internalizing behavioral problems. A lack of parental care predicts more internalizing behavioral problems in children. For the left-behind children, most of them live in a kinship foster care system in which grandparents or other family members are their caregivers. First, the left-behind children cannot contact their parents regularly which may result in the absence of daily parental psychological care and guidance on children's emotional health.
Second, children growing up in a kinship foster care system tend to have more psychological distress and less family support, leading to behavioral problems both in internalizing and externalizing. The above two reasons may account for the higher prevalence of behavioral problems for left-behind children among the three types of children, and the higher prevalence of internalizing rather than externalizing problems among left-behind children. This study indicates that migrant children had a higher likelihood of externalizing problems. Jolande C. et al. (2003) suggested that environment accounted for 37% (while gene for 55%) of phenotypic stability for externalizing problems compared to 23% (while gene for 66%) for internalizing problems [32] . Studies have also argued that school and family environments had an impact on children's externalizing behaviors [33] , and parental negativity as well [34] . First of all, migration means a breakdown on the familiar and stable living environment. Migrant children have to reestablish their own social relationships and adapt to strange circumstances. This process may increase the likelihood of conflict with the environment. Second, quite a number of parents migrate more than once with their children. Frequent changes of environment imply that migrant children have to adapt to different schools and living surroundings. In addition, frequent mobility may give rise to parental negative emotions and stress which exert negativity on children. Family migration changes not only the family structure but also the care system and parent-child relationship, which may cause more challenges and worse psychological and health outcomes.
This study indicates that due to the changes of external circumstances, there were strong differences among the left-behind, migrant and local children in the risks of specific syndromes, except for the hyperactive category in boys aged 6-11. This may be because heritability accounted for about 76% of childhood hyperactivity disorder and environmental factors had little influence on its occurrence [35] . In this study, social-withdrawal and sex problems have no statistically significant difference between migrant and local girls aged 6-11, but were strongly correlated between the left-behind and local groups. Social-withdrawal of children can be presented as shyness, peer neglect, isolation and rejection, which is a complicated consequence constructed by an inhibited temperament, an insecure parent-child relationship, shared genetic vulnerabilities or traits with the parents, overly directive or protective parenting, peer rejection and the interaction among the listed reasons [36] . In this study, all of the left-behind children were registered in Chongqing and they studied together with the local children. Therefore, family factors, such as an insecure parent-child relationship, may be the key explanations for the difference of social-withdrawal. Besides, parents play vital roles in educating children with sexual and reproductive health knowledge. However, compared with children who live with their parents in migrant and local families, the left-behind children's lack of parental guidance on sexual knowledge may increase their risks of sex problems. We also found that the significance of differences between migrant and local children disappeared in a majority of syndromes among girls and boys aged 12-16, which may suggest that the effects of family migration were declining. This may be because with the increase of age, adolescents have more social connections with friends and become less reliant on their family, which was consistent with previous studies [37] .
Our study also shows that, except for gender and whether being the only child in a family, the remaining socio-demographic factors were correlated with either the total, internalizing or externalizing behavioral problems after controlling for other variables. Children aged 6-11, most of whom were in elementary schools, were predicted to have a higher likelihood of psychological and behavioral problems, which was consistent with previous studies [38] . Children with fair physical health conditions had higher risks of emotional and behavioral disorders, and children in poor physical health had almost three times the risk of total and externalizing behavioral problems, and 4.2 times for internalizing problems, which was in line with previous research [39] .
Our study suggests that a better family environment was associated with lower risks of children's emotional and behavioral well-beings. First, household socioeconomic status had effects on children's mental and psychological health. Children with high household income levels or a more educated mother were less likely to have emotional and behavioral disorders [20, 40] . This may be because limited financial resources and low social support from a low-income household are linked to high levels of parenting stress and harsh parenting practices. In addition, mothers with low socioeconomic status and low education were vulnerable to poor physical and mental health and more parenting stress [41] . Both harsh parenting, high parental stress and poor parental health conditions have been proved to be negative for a child's psychological health [40] . Second, family relationships and parent-child relationships were correlated to children's psychological and behavioral health. The findings of this study indicated that frequent family conflicts, unmarried parents and poor parent-child relationship (parents neglect their children frequently) did harm to children's emotional and behavioral well-beings, which was in accordance with previous studies showing that the disruption of marital relationships and the absence of parental care increased the risks of children's emotional and behavioral problems [42, 43] . Besides, this study shows that parental alcoholism increased the probability of children's unhealthy emotions and behaviors, indicating that unhealthy parental behaviors were associated with higher risks of children's emotional and behavioral problems [44] .
We observed that children who had experience of being bullied in schools had a higher likelihood of total and internalizing behavioral problems than those who did not. On the one hand, our findings verified that poor peer relationships may bring about adverse health outcomes. On the other hand, unlike the family relationship that had effects on both internalizing and externalizing aspects, peer relationships had greater effects on children's internalizing emotional and behavioral problems, indicating that a peer relationship, as an acquired relationship from external circumstances, may trouble children more than conflicts with environments.
Last but not least, we found that residence was associated with children's total and internalizing behavioral problems, showing that children who lived in rural areas had more risks of experiencing psychological and behavioral problems. This was in line with previous studies suggesting that poor housing environments or deprived areas exerted stress on child mental health and behavioral problems [45] .
This study has a few limitations. First, the unsolved endogeneity problem about parental migration is an obstacle in this study, which may cause possible estimation bias to some extent. Parental migration is likely to be influenced by a whole host of unobservable factors, which may also have an influence on children's behavioral problems directly. However, insufficient exogenous variables concerning family and school situation in the second-hand data limited us to using specific approaches to address the endogeneity problem in this study. Second, we collected information on children's behavioral problems from guardians or parents, which may cause bias. There are three approaches to information collection on children's behavioral problems, and information collected through the parents or guardians' version of the CBCL has been proved to be more objective and comprehensive when compared with the child-report version or teacher-report version CBCL. Third, the scores of the nationwide norm sample used in this study were collected through an epidemiology survey in 1992. It may lead to limitations when we use it to assess children's behavioral problems in current studies, as China has undergone dramatic development in the past decades. Although the scores of the nationwide norm sample of China have not been updated since 1992, it was the only standard score of norm sample with national representativeness and has been widely used as it has been considered to be scientific and applicable in current Chinese studies. Therefore, we have to admit this as one of our limitations.
Several strengths exist in this current study which may balance the limitations. First and foremost, we strictly applied the school-age CBCL version to measure the emotional and behavioral problems for children aged 6-16, and this is comprehensive and widely used. Second, a representative sample design was conducted in the survey which can capture the information of all types of children. Third, to our best knowledge, this is the first comparative study on children's emotional and behavioral problems measured with the CBCL among left-behind, migrant and local children in China, and may be represented as one of the most comprehensive studies on this issue in LMIC (low and middle income countries) with large migrant populations. In addition, we measured the associated individual and environmental factors which are constructed as a multi-level system in terms of children's behavioral problems. Notably, a cross-sectional design for this study cannot draw a causal association between personal characteristics and circumstantial factors with the outcome measures.
Last but not least, the findings that left-behind children and migrant children were at higher risks of behavioral problems have practical implications for policymakers in China. More attention and resources should be paid and allocated to the two vulnerable groups of children. Local government can play a vital role in this process by implementing specific polices to support the left-behind and migrant children, particularly in providing services on care and mental health. For schools, it is necessary to promote interaction and integration among different types of children, as well as to build up a network among teachers, parents and children to enhance communication.
Conclusions
This study showed a higher prevalence of internalizing and externalizing as well as specific syndromes of behavioral problems in left-behind children and migrant children than in local children. Personal characteristics including age and physical health conditions and circumstantial factors such as household income level, maternal education attainment, family and peer relationship were significantly associated with children's emotional and behavioral well-beings. Family migration may exert essential impacts on children's psychological health. Special attention ought to be paid to children's behavioral problems, especially for vulnerable children suffering from family migration. More targeted policies are encouraged to help left-behind children engage in changed family environments and to promote the social integration of migrant children living in cities.
